Five strains of a previously uncharacterized anamorphic, methanol-assimilating yeast species are described here, for which the name Candida borneonana is proposed. The strains were isolated from fruit waste collected in markets in Brunei, Borneo. The sequences of the D1/D2 domains of the large subunit rRNA genes, the internal transcribed spacer (ITS) regions and the 18S rRNA genes were identical between the isolates and differed from the corresponding sequences of all previously described yeast species. Phylogenetic analysis of these sequences showed that the new species formed a cluster with species of the genus Kuraishia, the closest related species being K. capsulata (6 % nucleotide substitutions in the D1/D2 domain). Yeasts are commonly found on the surface of ripening fruits and in rotting fruit pulp where their growth is supported by sugar and other nutrients leaking from the fruit tissues. Certain fruit-associated yeasts produce extracellular enzymes that hasten the degradation of plant cell structures (Fleet, 2003) and release various antagonistic agents that inhibit the growth of other micro-organisms competing for the same substrate (Kurtzman & Droby, 2001; Sipiczki, 2006) . Over the past decade, numerous novel yeast species have been discovered in yeast populations colonizing healthy and rotten fruits (Bhadra et al., 2008; Kurtzman & Droby, 2001; Limtong et al., 2011; Péter et al., 2005; Sipiczki, 2003 Sipiczki, , 2011 Xue et al., 2006) . During the course of a study to characterize yeasts associated with decaying fruits, we identified a novel dimorphic species in rotting citrus fruits collected in Borneo (Sipiczki, 2011) . This study describes a novel fruit-borne Bornean isolate that represents a new methylotrophic species of yeast.
Yeasts are commonly found on the surface of ripening fruits and in rotting fruit pulp where their growth is supported by sugar and other nutrients leaking from the fruit tissues. Certain fruit-associated yeasts produce extracellular enzymes that hasten the degradation of plant cell structures (Fleet, 2003) and release various antagonistic agents that inhibit the growth of other micro-organisms competing for the same substrate (Kurtzman & Droby, 2001; Sipiczki, 2006) . Over the past decade, numerous novel yeast species have been discovered in yeast populations colonizing healthy and rotten fruits (Bhadra et al., 2008; Kurtzman & Droby, 2001; Limtong et al., 2011; Péter et al., 2005; Sipiczki, 2003 Sipiczki, , 2011 Xue et al., 2006) . During the course of a study to characterize yeasts associated with decaying fruits, we identified a novel dimorphic species in rotting citrus fruits collected in Borneo (Sipiczki, 2011) . This study describes a novel fruit-borne Bornean isolate that represents a new methylotrophic species of yeast.
For yeast isolation, fruit market waste was sampled in community markets in Brunei (Borneo) in 2007. Rotting parts were dissected from the fruits, macerated in sterile water and samples from the macerated material were streaked on YPGA (1 % yeast extract, 1 % peptone, 2 % glucose, 2 % agar, w/v). After incubation at 25 u C for 7 days, one yeast colony representing the most abundant type of colony morphology from each sample was isolated and re-streaked on fresh YPGA to obtain pure cultures.
The isolated yeasts showed great diversity in colony size and morphology. Two isolates from the city market of Bandar Seri Begawan and three isolates from three markets of nearby villages formed off-whitish colonies consisting of small budding cells. DNA was isolated from overnight cultures of these strains grown in YPGL broth (YPGA without agar) and used for the amplification of the chromosomal segments corresponding to the D1/D2 domains of the large subunit 26S rRNA genes, the internal transcribed spacer (ITS)1-5.8S-ITS2 regions and the small subunit 18S rRNA genes. The primers used were NL-1 and NL-4 for D1/D2 (O'Donnell, 1993) , ITS1and ITS4 for the ITS region (White et al., 1990) and Fungi-18S-up and ITS4 (Sipiczki & Kajdacsi, 2009 ) for the 18S rRNA gene. Part of the 18S sequence was also amplified using the internal primers 369 (59-TCAGTATTCAGTTGTC-39) and 370 (59-AGCACGA-CGGAGT-39). These amplification primers were also used for sequencing of the amplified fragments.
The D1/D2 domains of the strains had identical sequences, indicating that the isolates were conspecific. A megablast similarity search (http://blast.ncbi.nlm.nih.gov/Blast.cgi) did not detect any other identical sequences in the NCBI database. The most similar matches were the D1/D2 sequences of strains of Kuraishia capsulata (92-94 % sequence similarity) and Kuraishia molischiana (93 % sequence similarity). According to the observations of Kurtzman & Robnett (1998) , nucleotide substitutions of .1 % are indicative of a separate species. Thus, the 6-7 % difference from the most similar sequences strongly suggests that the Bornean isolates represents a hitherto undescribed species of yeast related to members of the genus Kuraishia. Comparison of the sequences of the ITS1-5.8S-ITS2 regions (83-85 % sequence similarity) and the 18S rRNA genes (97 % sequence similarity) of these strains confirmed this conclusion. The 15 % difference between the ITS1-5.8S-ITS2 sequences is five times higher than the upper limit (3 %) of the intraspecies variability found in most ascomycetous and basidiomycetous groups involved in a recent comparative analysis (Nilsson et al., 2008) .
To determine the phylogenetic position of the isolates, phylogenetic trees were derived from the D1/D2 domain sequences of the isolate, designated 11-487 T , and corresponding sequences of type strains of species of the genus Kuraishia and numerous other related species. For tree reconstruction the sequences were aligned using CLUSTAL W version 1.7 (Thompson et al., 1994) and MAFFT version 6 (Katoh & Toh, 2008) . The phylogenetic analysis of the alignments was carried out using the neighbour-joining, DNA parsimony and maximum-likelihood algorithms of the PHYLIP version 3.67 software package (Felsenstein, 2007) . Confidence limits for the trees were estimated from bootstrap analysis based on 1000 replications using SEQBOOT and CONSENSE programs of the PHYLIP package. The trees were visualized with the TreeView programme (Page, 1996) . Based on the sequence analysis, strain 11-487 T formed a clade with species of the genus Kuraishia in all trees (e.g. Fig.  1 ) and assumed a position basal to them with bootstrap values ranging from 98 to 100 %, depending on the method used.
The results of the sequence comparisons and the phylogenetic analyses demonstrated that the Bornean isolates represented a novel species that is phylogenetically related to members of the genus Kuraishia. In spite of the close relationship with teleomorph species, none of the isolates formed spores. Sporulation was tested on yeast-extractglucose agar, malt-extract agar, cornmeal agar and Gorodkowa agar (van der Walt & Yarrow, 1984) in pure and mixed cultures (incubation at 16 u C and 25 u C for 3 weeks). To accommodate these isolates in the taxonomic system of yeasts, the species name Candida borneonana sp. nov. is proposed.
Consistent with its close phylogenetic relationship to members of the genus Kuraishia, the novel isolate assimilated methanol. The ability to utilize methanol as carbon source characterizes less than 5 % of the known yeast species. A recent phylogenetic study based on multigene sequence analysis assigned these yeasts to several genera, including Kuraishia and Ogataea (Kurtzman & Robnett, 2010) . The methanol-assimilating yeasts are usually associated with rotting wood, insect frass, soil and the leaves of trees (Kurtzman & Robnett, 2010) . These novel strains demonstrate that methylotrophs can also occur on fruits.
Latin diagnosis of Candida borneonana Sipiczki sp. nov.
In medio liquido YPGL post dies 3 ad 25 u C, cellulae globosae vel subovoideae, 1-361-4 mm, singulae at binae, per gemmationem multipolarem reproducentes. Coloniae in agaro YPGA post unum mensem ad 25 u C, butyrosae, cremea, planae et margina integer. Pseudohyhae interdum, hyphae verae non fiunt. Ascosporae non fiunt post 30 dies ad 25 u C in agaro acetico, agaro farina maydis confecto, YPGA seu medio Gorodkowa. Glucosum et trahalosum (infirme) fermentatur at non galactosum, maltosum, sucrosum, melibiosum, lactosum, cellobiosum, melezitosum, raffinosum, inulinum nec D-xylosum. Assimilantur D-glucosum, D-ribosum, D-xylosum, L-arabinosum, D-arabinosum, trahalosum, cellobiosum (variabilitre), salicinum (infirme), arbutinum (infirme), glycerolum, erythritolum, ribitolum, xylitolum, L-arabinitolum, D-glucitolum, D-mannitolum, 2-keto-D-gluconicum acidum succinicum (infirme), D-tryptophanum, ethanolum, methanolum, L-lysinum, creatininum (infirme) et nitratum. Non assimilantur D-galactosum, L-sorbosum, D-glucosaminum, L-rhamnosum, sucrosum, maltosum, melibiosum, lactosum, raffinosum, melezitosum, inulinum, amylum soluble, galactitolum, myo-inositolum, acidum D-gluconicum, D-glucuronicum, acidum DL-lacticum, acidum citricum, propane-1,2-diolum, butane-2,3-diolum, acidum quinicum, nitritum, ethylaminum, cadaverinum et imidasolum. Non crescit in medio cum 60 % (w/v) glucose, in medio 100 mg cycloheximido ml 21 addito et in medio cum 1 % (w/v) acidum aceticum. Crescit in medio sine vitamino (infirme). Cells are slightly oval, 1-361-4 mm, occur singly or in pairs and propagate by multipolar budding (Fig. 2b) when grown in the liquid medium YPGL at 25 u C for 3 days. Colonies are off-white, flat, smooth and soft and have an entire margin on YPGA agar after 1 month of growth at 25 u C (Fig. 2a) . Occasionally, thinner or thicker sectors are formed. In exponential-phase YPGL cultures, large groups and pseudo-hyphae-like chains of unseparated yeast cells are frequently formed (Fig. 2c ) but no transition to hyphal or pseudohyphal growth is detectable in thin films of YPGA sandwiched between glass slides (modified Dalmau plate method) (Sipiczki, 2011) . No sporulation is occurs on YPGA, acetate agar, malt extract agar, cornmeal agar or Gorodkowa agar at 16 u C and 25 u C. The physiological characteristics presented in Table S1 show that the strain differs in numerous properties from the most closely related species, which allows their differentiation by conventional taxonomic tests (van der Walt & Yarrow, 1984 
